Comparative binding analysis of monoclonal antibodies against native and mutant type in ErbB2 receptor: a theoretical modeling approach.
Trastuzumab and pertuzumab are monoclonal antibodies, used for inhibiting the ErbB2 receptor which is over expressed in breast and ovarian cancer. In this study, we identified that the most detrimental single point mutation is from tryptophan to cysteine at the residue position of 452 on ErbB2 receptor by using I-Mutant 2.0, SIFT and PolyPhen programs. The modeled mutant showed less stability than native ErbB2 protein based on both total energy of the mutant and stabilizing residues in the mutant protein. This is due to deviation between the mutant and native ErbB2 having the RMSD of about 2.83A. Further, we found, pertuzumab showed a marginal higher binding affinity with ErbB2 receptor of native and mutant type with a binding free energy of -16.01 kcal/mole each as compared to trastuzumab, showing a binding free energy of -15.26 kcal/mole in ErbB2 of native type. On the contrary, trastuzumab showed a remarkably high binding affinity with ErbB2 receptor of mutant type having the binding free energy -24.40 kcal/mol. Moreover, the reason for high binding efficiency of trastuzumab with mutant ErbB2 is due to additional hydrogen bonding of amino acid Asn30 of trastuzumab with Asp596 and Glu598 of ErbB2 receptor of mutant type. Based on this work, we propose that pertuzumab could be the potential monoclonal antibody against ErbB2 for native type and trastuzumab could be the potential monoclonal antibody against ErbB2 of mutant type. Therefore combined administration of trastuzumab and pertuzumab could be a novel strategy for breast cancer treatment.